OBJECTIVES: While patient-centered care ( PCC) is desirable for many reasons, its relationship to treatment outcomes is controversial. We evaluated the relationship between PCC and the provision of preventive services.
P
revention is a vital component of improving individual and public health. 1 However, clinicians often fail to provide recommended preventive services. [2] [3] [4] [5] Commonly cited barriers to preventive care include insufficient time during the clinical encounter, organizational barriers, physician beliefs and knowledge concerning the evidence supporting the guidelines, and the lack of financial incentives encouraging prevention. [6] [7] [8] [9] [10] Another potential barrier to delivering preventive services is failure to provide patient-centered care (PCC), which can be defined as care that elicits, respects, and incorporates patients' wishes. [11] [12] [13] [14] PCC is considered desirable in its own right, but it is not known whether PCC is related to improved delivery of preventive care, or whether particular aspects of PCC are more strongly related to prevention. This paper examines the hypothesis that facilities that provide patient-centered ambulatory care are more likely to deliver recommended preventive services. Our work builds on an analysis of benchmarking methods 15 that provides estimates of preventive services delivery across a range of recommended interventions at the facility level. The Veteran's Satisfaction Survey (VSS), 16 a validated patient satisfaction instrument based on a similar instrument developed by the Picker Foundation, 17, 18 was used to measure the degree of PCC at each facility across the 8 dimensions of PCC defined by the VA. The relationships between preventive services delivery and organizational and patient population characteristics were also examined. The Veterans Health Administration ( VHA), as the largest integrated delivery system in the United States, offers an excellent opportunity to examine the relationship between PCC and prevention. The VHA has been reengineering care to encourage prevention since 1995. 19 -21 However, preventive services delivery varies substantially at the facility level. 15 With its rich data sources measuring PCC and performance in delivering preventive care, the VHA is an attractive natural laboratory in which to study our hypotheses that improved delivery of PCC is related to improved delivery of standard preventive services, and that this relationship varies across the different dimensions of PCC. JGIM of care, and 8) emotional support. By examining the relationship between these dimensions of PCC and the level of benchmarking performance at the facility, we can determine the extent to which specific aspects of PCC are related to prevention delivery. Making the distinction between different aspects of PCC is important because not all experts agree on what constitutes PCC; some experts classify certain of our PCC domains (e.g., access to care, coordination of care, continuity of care) as elements of primary care as opposed to PCC. 11, 12 It is theoretically likely that some PCC domains are more strongly related to prevention than others. Greater incorporation of patient preferences and emotional support for patients might lead to patients' requesting more prevention than would otherwise be supplied. 22 Greater access to care could increase the amount of time during which preventive care might occur, and decrease the likelihood of acute complaints "crowding out" prevention. It is possible that greater continuity and coordination of care could improve clinicians' knowledge of the patient, leading to more prevention. Other PCC domains, such as courtesy and visit coordination, are likely to have a more indirect effect on prevention, and, therefore, we hypothesized that these 2 aspects of PCC would be more weakly related to prevention than PCC domains reflecting more direct patient involvement. Patient population characteristics might also influence the perceived benefits of prevention and how frequently prevention is delivered. For example, educational attainment, age, and health status have all been related to delivery of preventive services. [23] [24] [25] [26] [27] [28] [29] [30] In addition, organizational characteristics (e.g., teaching status), organizational capacity (e.g., bed size, number of employees), and employee qualifications appear to influence the likelihood of delivering preventive services. 31 
METHODS
This project investigated the variation in a previously validated measure of preventive service delivery that reflects facility performance across 12 U.S. Preventive Services Task Force (USPSTF)-recommended prevention activities.
1 Explanatory variables reflecting the degree of PCC at each hospital and patient and organizational variables were measured at the hospital level, due to our interest in understanding performance at the organizational level.
Data Sources and Variables
The data used in this analysis were from 3 national surveys conducted in 1999: the Veterans Health Survey, [32] [33] [34] [35] the VSS, and the American Hospital Association Annual Survey. 36 Veterans Health Survey (VHS). The VHS contains patientreported information on receipt of a broad range of preventive services recommended for all average-risk veterans during the previous year. Survey respondent characteristics, such as age, gender, health status, amount of care received at a VHA hospital, and travel time to a VHA hospital are also included. The VHS was collected from a national sample of nearly 40,000 patients who had received outpatient primary care in the prior year. The sample was stratified by gender (300 men and 150 women if available) for a total of 450 veterans from each VHA facility. The VHS had a 68% response rate. 
Veterans Satisfaction Survey ( VSS

Dependent Measures
Our dependent variable was a benchmarking score that reflected preventive service delivery across 12 recommended interventions ( screening for hypertension, alcohol abuse, and seat belt use, counseling to reduce cigarette use, increase physical activity, and lose excess weight, and ordering of cholesterol tests, fecal occult blood tests, vaccinations against tetanus, influenza, and pneumococcal infections, and flexible sigmoidoscopy) as reported by respondents in the 1999 VHS. VHS scores were adjusted by excluding responses from items that did not apply to respondents (e.g., counseling for cigarette cessation among nonsmokers). 15 All 12 preventive services are broadly accepted, indicated for normal-risk ambulatory patients, and are recommended by both the USPSTF and the VHA. Because of the small number of female patients in some facilities surveyed, we excluded 2 services (cervical Pap smear screening and mammography) that applied only to females.
Patients receiving care at VHA facilities were surveyed about whether they had received preventive services within an appropriate time frame at either the VHA or at a non-VHA facility. Veterans were counted as receiving the service regardless of where it was performed, so that facilities were not penalized for services provided elsewhere. In addition, we included the percent of patients receiving more than 90% of their care from the VA as a predictor reflecting enhanced continuity of care.
A previously published benchmarking method was used to describe facility-level performance of preventive care delivery. 15 This methodology identified facilities that provided high levels of consistent adherence across a variety of performance measures and included the following steps. First, all hospitals were ranked based on their adherence rate for each of the 12 services relative to other hospitals, and the ranks were converted to percentile scores. Second, a value of 1 was assigned if the hospital performed above the 50th percentile for a given service, and a value of 2 was assigned if the hospital performed above the 75th percentile. Thus, for each of the 12 preventive services evaluated, a hospital could be assigned 0, 1, or 2 points. Third, the scores for the 12 preventive services were summed to obtain the hospital's overall score. The possible range of overall scores was 0 to 24.
Independent Measures
All independent variables were measured at the facility level. To measure PCC performance, we grouped independent variables into the 8 PCC domains using the VA's proposed variable classification scheme (with the addition of items in the continuity of care domain) and assessed the internal reliability of the 8 PCC scores with Crohnbach's α (see Appendix available online at www.jgim.org for a description of the items within each domain). Six scales had an α > .70; for those domains, we used the PCC scales from the VSS. For the 2 domains with α < .70 (emotional support, α = 0.37, and continuity of care, α = 0.24), we considered the variables from those domains as individual items. To control for confounding factors, we created domains reflecting patient population characteristics, clinical emphasis, organiz-ational capacity, and the work setting.
For the 6 PCC domains with α > .70, we calculated scores based on the "problem scores" as defined by the VHA. The VHA defines the problem score for a domain as the average percent of patients reporting a "problem" answer on each of the questions within a given PCC domain. 16 We subtracted the problem score from 100 to obtain a PCC score with a more intuitive interpretation (i.e., a higher number represents better PCC).
Statistical Analysis
Explanatory variables were systematically evaluated to develop a multivariable regression equation explaining the benchmarking scores. Initial models considered conceptually related predictors from within each domain. 37 The benchmarking scores were regressed on each explanatory variable using ordinary least squares (OLS), due to the approximately normal distribution of the benchmarking scores (mean = 9, median = 8, range = 0 to 18). Domain models were developed evaluating variables that were related to the outcome at P < . 25 . A multivariable regression model was performed within each domain, retaining variables significant at P < .15. To determine our final set of predictors, the benchmarking scores were regressed on all variables that were retained in the within-domain regressions. The final model retained variables significant at P < .05.
To examine the relationship between our final set of predictors and the provision of individual preventive service items, we regressed the hospital's performance for each preventive service (measured by their percentile rank for performing the service) on our final predictors using OLS.
OLS regression was also performed considering simultaneously all variables significant in univariate models at P < .25, to investigate whether the results were influenced by the modeling approach used. Regression diagnostics were conducted to investigate the assumptions underlying the use of OLS. Our use of facility-level data assumes independent observations across hospitals. All analyses were done with SAS, version 8.02 (SAS Institute, Cary, NC).
RESULTS
Descriptive statistics for the explanatory and outcome variables are shown in Tables 1 and 2 . Because our data included information collected throughout the VHA, the sample characteristics reflect the VHA system ( n = 141). One half (50%) of facilities were members of the Council of Teaching Hospitals, with an average bed size of 335 and occupancy rate of 79%. Facilities averaged 268,134 nonemergency outpatient visits per year, and employed an average of 1,408 people.
As previously reported, there was considerable variation in receipt of preventive services and in benchmarking scores. 15 Some interventions were performed on more than 80% of patients (hypertension screening, flu shots, counseling smokers to quit), while others were performed for less than 50% of patients (alcohol screening, seat belt screening, fecal occult blood testing). In general, interventions requiring a laboratory test or immunization were performed more frequently than interventions requiring more time and discussion. However, one time-intensive item, counseling for cigarette smoking cessation, was done fairly often. For every intervention, though, compliance rates indicated room for improvement. The benchmarking scores had an overall mean of 9 (standard deviation [SD] of 5, range from 0 to 18). Thus, none of the hospitals performed at greater than the 75th percentile for 10 or more of the 12 services. There was significant variation in the degree of PCC, with specific domains identifying opportunities for improvement. On the whole, VHA hospitals performed best in the courtesy domain, with no problems reported on 93% of the items from that domain. In contrast, the patient education domain indicated the most room for improvement (score of 68%), and only 71% reported moderate or complete trust in their provider. When patients were not able to discuss their concerns, 63% reported this occurred because of embarrassment, lack of time, or forgetfulness.
In univariate regressions, better performance in 2 PCC domains, incorporating patient preferences and overall coordination of care, were highly related to higher prevention benchmarking scores (Tables 3 and 4) . Most of the other PCC domains were positively related to prevention, JGIM but the relationships only approached significance. Several individual items reflecting continuity of care and emotional support were significant in the expected directions.
Several patient population and continuity of care measures were significantly related to prevention in univariate regressions. Greater percentages of patients with less than a high school education and patients reporting less than excellent health were associated with more preventive care. There were no significant associations between prevention and organizational characteristics.
Within-domain regression models indicated several significant measures including incorporating patient preferences, the percent of patients who had concerns but did not discuss them, the percent of patients with less than a high school education, the percent seeing their usual provider at their last clinic visit, and the percent receiving more than 90% of their care from the VHA (Table 5) .
Our final multivariable equation included 2 measures of continuity of care (greater percentage of overall care received at the VHA, and an increased frequency of seeing one's usual provider at the last clinic visit) and the emotional support item (the percent of patients who had concerns to discuss but did not raise them). The adjusted R 2 of .15 indicates that unmeasured factors play a large role in the provision of prevention services (Table 6) .
Results from the fully saturated OLS regression (i.e., no stepwise procedure) using predictors significant in univariate regressions at P < .25 produced almost identical results.
Regressions for the individual preventive service items revealed several findings. One preventive item, counseling for tobacco cessation, was significantly related to all 3 predictors in our final model. Another item, the ordering of fecal occult blood testing, was related to being able to discuss concerns and seeing one's usual provider. Each of the 3 predictors was significantly related to multiple preventive services (range of 4 to 6).
Regression diagnostics did not indicate problems. There was no obvious relationship between predicted values and residuals, the distribution of the residuals did not appear to violate the assumption of normality, and the variance inflation factors did not indicate multicolinearity.
DISCUSSION
Our results suggest that some components of PCC are related to prevention activities at the hospital level. Two particular aspects of PCC -improved communication between patients and providers, and continuity of careare associated with improved preventive care delivery, while other aspects of PCC have a weaker relationship to prevention. These results underscore the importance of further defining the elements of PCC and determining how each element contributes to important health outcomes. Most of the elements of PCC, while desirable in their own right, were not significantly related to prevention in our multivariate analysis. Two relatively time-consuming preventive items, counseling for tobacco cessation and ordering fecal occult blood testing, appear to be most strongly related to PCC; continuity of care and improved communication between patients and providers were related to multiple preventive services.
Neither the relationship between PCC and outcomes nor the mechanism whereby PCC might improve outcomes 38 -40 and improved treatment of chronic diseases (diabetes mellitus, hypertension). [41] [42] [43] However, other studies have failed to demonstrate any association between PCC and outcomes other than patient satisfaction. [44] [45] [46] [47] [48] [49] [50] The finding that better performance in discussing issues of importance to patients is related to improved prevention activity raises questions about how and why this occurs. It is possible, for example, that patients prefer to receive more prevention than is routinely provided, and this discrepancy is addressed through improved communication. Or, improvements in physician-patient communication might make prevention easier to accomplish by reducing the "friction costs" associated with poor communication. Interventions to reduce the commonly cited reasons for not discussing concerns (lack of time, embarrassment, forgetfulness) are needed.
Consistent with other studies, this research found that an ongoing relationship with a primary care physician enhances the delivery of preventive care. [51] [52] [53] [54] The inclusion of continuity of care as an element of PCC is controversial; some experts would classify continuity as an element of primary care as opposed to PCC. However, others have categorized elements of continuity under the topic of patientcentered access. 55 It is important to note that our analytical approach makes it unlikely that improved continuity of care is serving as a "proxy" for other aspects of PCC. Continuity of care might enhance prevention by facilitating the transfer of information between patients and providers. In addition, continuity of care may build trust between the provider and the patient, leading to greater likelihood of open communication. There may also be a sense of obligation on the part of the patient about receiving services that entail receiving extra testing or vaccinations. Unfortunately, not all primary care encounters are with one's regular physician. Economic forces may disrupt continuity of care and diminish quality of care. Efforts to promote continuity of care should be emphasized, or in lieu of that, provision of patient-specific information regarding previous delivery of preventive care and recommended quality of care measures should be encouraged at the clinical encounter.
The control variables representing patient population and organizational characteristics were generally not significant. The univariate finding that lower educational status is associated with enhanced prevention did not hold up in the multivariable analysis. Our results stress understanding the "microenvironment" of the clinical encounter, and suggest that improvements in prevention may result from improving the quality of clinical encounters. This study has a number of strengths. The VHA is an excellent setting in which to examine the role of PCC, because of the comprehensive, national scale of the data, and because other important factors are either controlled for or do not apply to the VHA. Clinicians are paid on a salary basis, so financial incentives to physicians are not commonly used, and all patients are eligible to receive preventive services. An additional strength is our use of previously validated measures of PCC and prevention delivery. [16] [17] [18] Using data from the VSS provided us with information that would otherwise have been difficult, if not impossible, to obtain. Because the benchmarking score we chose as the outcome variable for this study reflects service delivery across 12 preventive services, our findings are likely robust across a wide range of preventive services. Our findings are strengthened by the fact that our explanatory and outcome variables were obtained independently of one another, reducing the chances of a "common source" bias.
The limitations of this study should be kept in mind. We did not have information on physician beliefs concerning the value of our set of preventive services. However, the preventive services we examined are evidence based, widely accepted, and recommended by the VHA and the USPSTF, thereby reducing the likelihood that unmeasured physician beliefs confounded the results. In addition, organizational characteristics, which are likely correlated with physician beliefs (e.g., teaching status of hospital and beliefs of academic physicians), were not significant. The accuracy of patient reports for each of the variables considered has not been evaluated, and may be inaccurate. Previous studies, however, have demonstrated good recall of VHA patients for several of the items in this study: receipt of influenza and pneumococcal vaccinations, 56 tobacco counseling, 57 and hypertension and alcohol screening. 15 Inaccurate reporting of preventive services would lead to measurement error, which increases the difficulty of establishing significant relationships. Thus, our results may be conservative estimates. It is not known whether there is a systematic bias in the reporting of preventive services, but our use of data from different sources limits the effect of biased reporting. Finally, because the variables were measured at the hospital level using different data sources, the results are subject to the ecological fallacy. However, the level of detail available to us in the VSS and VHS data reduces the chances of finding a spurious relationship due to an omitted variable. Our findings indicate several potentially fruitful areas for research, as well as an important take home message for clinicians and administrators. Improvements in certain aspects of PCC, namely continuity of care and emotional support, as manifested in improved communication between patients and providers, appear to be associated with improved preventive care delivery. Further research is needed to delineate the differential effect of various PCC domains on other health outcomes and the mechanisms whereby improved PCC leads to improved outcomes. In addition, further investigation regarding why some settings have a more patient-centered culture, or how they facilitate PCC is needed. Efforts to facilitate PCC may result in improvements in delivery of preventive services and better health outcomes.
